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PURPOSE: To provide a flat cable having a rated temperature 
105°C or more while allowing to be thinned and fine-pitched 
even in the case of 300V rating and being excellent in bending 
resistance. 

CONSTITUTION: A plurality of conductors are in parallel 
arranged between two sheets of insulating base materials 
composed of an insulated film consisting of a high-molecular 
material and an adhesive layer mainly composed of polyolefin. In 
a flat cable, irradiation of ionizing radiation is applied to the 
above insulated film layer and an adhesive layer. 
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* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flat cable characterized by coming to arrange two or more conductors to juxtaposition, and 
performing the exposure of ionizing radiation to the above-mentioned insulating film layer and the 
adhesives layer between the insulating base materials of two sheets constituted by the adhesives layer which 
makes a subject the insulating film layer which consists of polymeric materials, and polyolefine. 
[Claim 2] The polyolefine of an adhesives layer is silane graft ethylene Vinyl acetate copolymer and 
silane graft ethylene - Ethyl acrylate copolymer and ethylene - Vinyl acetate and maleic-anhydride 
copolymer, ethylene ethyl acrylate and maleic-anhydride copolymer, and ethylene - Glycidyl methacrylate 
copolymer and ethylene - Vinyl acetate, glycidyl methacrylate copolymer, and ethylene - Ethyl acrylate - 
Flat cable according to claim 1 characterized by being a kind or several sorts of mixture chosen from the 
group which consists of a glycidyl methacrylate copolymer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flat cable used for wiring of electronic equipment etc. 
[0002] 

[Description of the Prior Art] The flat cable of a multi-core flat tip is used abundantly as an electric wire for 
internal wiring of video equipment, an audio equipment, OA equipment, a computer machine, etc. 
Generally, a flat cable sandwiches two or more conductors between the insulating base materials of two 
sheets, and is manufactured by carrying out thermocompression bonding of the insulating base material 
comrade. Although the biaxial drawing polyethylene terephthalate (PET) film which was excellent in a 
mechanical property and electrical characteristics is used for an insulating base material in many cases, it is 
necessary to prepare the adhesives layer for carrying out thermocompression bonding of the PET film 
comrade in this case. Conventionally, a polyvinyl chloride (PVC), thermoplastic saturation copolymerized 
polyester, heat-curing mold polyester resin, etc. have been used for the above-mentioned adhesives layer. 
Moreover, the thing using the resin of the type which constructs a bridge with an electron ray like 
polyethylene as an adhesives layer is also devised. 

[0003] Drawing 1 is the cross-sectional view of an example of a flat cable, and, as for two or more 
conductors which 1 set spacing and have been arranged at juxtaposition, and 2, an insulating film layer and 
3 are adhesives layers. 

[0004] The service temperature of a flat cable is specified [ CSA / (Canadian Standards Association) / UL 
(Under Writers Laboratries), ] in many cases. Although the former and 80 degrees C were common as rated 
temperature of a flat cable, recently, it is. 105 degrees C or the rated temperature beyond it has come to be 
required. Now, as a 105 ** rated flat cable in UL and CSA, PET is used for an insulating film and there are 
some which used PVC or polyester resin for the adhesives layer. 

[0005] Moreover, recently, the flat cable is also used for wiring for moving part more often, and the demand 
of flexibility is also increasing. Since it is generally necessary to raise the adhesive property of a conductor 
and an insulating base material in order to raise the flexibility of a flat cable, the resin which is excellent in 
an adhesive property with a conductor was chosen as the adhesives layer, and thermoplastic saturation 
copolymerized polyester has mainly been used. 
[0006] 

[Problem(s) to be Solved by the Invention] In recent years, the thinning and the formation of a fine pitch 
other than advanced thermal resistance, a proof-pressure property, fire retardancy, and flexibility are 
required of a flat cable. However, when PVC and polyester are used for an adhesives layer, rated 
temperature is UL or CSA. 105 degrees C is an upper limit, when it is going to acquire 300V with UL rated 
voltage since an electrical property especially the insulation resistance under an elevated temperature, and 
the dielectric constant are still worse for example, it is thick in an insulation, large conductor spacing must 
be taken, and there is a problem that thinning and fine pitch-ization cannot be performed. Moreover, when 
PVC was used, if it is 300V rating, in order to have to thicken thickness of an insulation, before aging was 
not enough [ 105 degree-C rating ] as flexibility, when the flexibility after heat aging worsened, even if it 
was remarkably inferior in respect of flexibility and used thermosetting polyester and polyurethane. 
[0007] 

[Means for Solving the Problem] the trouble above-mentioned [ this invention ] - canceling - UL or CSA it 
has the rated temperature of 105 degrees C or more - 300V Even if it is rating, thinning and the formation 
of a fine pitch are possible, and it is what offers the flat cable which is excellent also in flexibility . The 
description is in coming to arrange two or more conductors to juxtaposition, and the exposure of ionizing 
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radiation being performed to the above-mentioned insulating film layer and the adhesives layer between the 
insulating base materials of two sheets constituted by the adhesives layer which makes a subject the 
insulating film layer which consists of polymeric materials, and polyolefine. 

[0008] As an insulating film which consists of polymeric materials here, a film can be mentioned from 
engineering plastics, such as PET, polyethylenenaphthalate (PEN), polyarylate, a poly phenyline sulfide, 
polysulfone, polyether sulphone, a polyether ether ketone, a polyamide 6, a polyamide 66, polyether imide, 
and polyimide, and these films may be strengthened by the glass filler etc. 

[0009] The copolymerization object with which the polyolefin resin used for an adhesives layer contains 
polyethylene and ethylene, For example, ethylene - Vinyl acetate copolymer and ethylene - Although what 
is necessary is just an ethyl acrylate copolymer, in order to raise the crookedness-proof property of a flat 
cable Silane graft ethylene - Vinyl acetate copolymer and silane graft ethylene - Ethyl acrylate copolymer, 
Ethylene - Vinyl acetate - Maleic-anhydride copolymer and ethylene - Ethyl acrylate - Maleic-anhydride 
copolymer, Ethylene - Glycidyl methacrylate copolymer and ethylene - Vinyl acetate - Glycidyl 
methacrylate copolymer, Ethylene - Ethyl acrylate - A kind or several sorts of mixture chosen from the 
group which consists of a glycidyl methacrylate copolymer is excellent, and if these are used, the flat cable 
excellent in ** (sliding) flexibility can be obtained. 

[0010] As a class of ionizing radiation to irradiate, although alpha rays, an electron ray, a gamma ray, an X- 
ray, ultraviolet rays, etc. can be mentioned, if productivity etc. is taken into consideration, utilization of an 
electron ray or a gamma ray is desirable. The heat-resistant temperature rating which the resin constituent of 
an adhesives layer will not fuse by the exposure of ionizing radiation, and is specified by UL etc. can be 
raised. 

[001 1] Moreover, fire retardancy can be given by adding various flameproofing agents, such as inorganic 
flameproofing agents, such as organic flameproofing agents, such as a chlorine system, a bromine system, 
and the Lynn system, and an aluminum hydroxide, a magnesium hydroxide, or a flameproofing agent, and 
flameproofing assistants, such as an antimony trioxide, in adhesives. The amount of a flameproofing agent is 
resin 100 used for an adhesives layer. It is 40-200 to the weight section. It is desirable that it is in the range 
of the weight section. Furthermore, **** combination of the various additives, such as an antioxidant, a 
coloring agent, lubricant, and a bulking agent, can be carried out at the resin constituent of an adhesives 
layer. 

[0012] As for formation of the layered product of an insulating film layer and an adhesives layer, it is 
desirable to depend what carried out melting extrusion coating of the adhesives on the insulating film, or 
melted adhesives to the solvent on the approach of drying after spreading coating using a roll coater etc. In 
this case, corona treatment of the insulating film front face may be carried out, or a primer may be 
beforehand applied on an insulating film in order to paste up an insulating film layer and an adhesives layer 
more firmly. 
[0013] 

[Example] The example of a comparison shown in the example shown in a table 1 and a table 2 below and a 
table 3, and a table 4 explains this invention. In addition, these examples do not limit this invention. The 
sample for assessment was created in the following procedure. The biaxial drawing PET film and the 
polyimide film were adopted as an insulating film. First, a T-die extruder is used for the resin constituent 
(adhesives layer) using the base polymer shown in the example and the example of a comparison, and it is 
25 micrometers. On an insulating film, thickness is 50 micrometers. Extrusion coating was carried out so 
that it might become, and the insulating base material film was created. However, only the example 5 of a 
comparison carried out spreading coating on the insulating film using the roll coater not using the T-die 
extruder, next, the adhesives layer top of the obtained insulating base material - 0.5mm of width-of-face 
[ of 1mm ] x thickness tinning annealed copper - a conductor - 0.5mm Ten were put in order at spacing, 
and after having arranged the insulating base material further so that an adhesives layer comrade may be 
doubled, the flat cable sample was created by carrying out thermocompression bonding of this. Furthermore, 
about the sample of an example, lOMrad exposure of the electron ray of acceleration voltage 0.5MeV was 
respectively carried out from both sides. 
[0014] Assessment of a sample was performed as follows. 

(1) AC proof-pressure between lines - a conductor - between dielectric breakdown voltage - 
measurement. 

(2) Adhesive property with a conductor - In 25 degrees C The peel strength by 1 80-degree Peel is 
measured. 

(3) Crookedness property - It applies to JIS C 5016. 
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(4) Heat-resistant property - They are conditions required in order to obtain UL105 ** rating. After 
performing heat aging on 136 degree-Cxthe 7th, AC pressure-proofing between lines, the adhesive property, 
and the crookedness property were investigated. 

(5) insulation resistance between lines - a conductor - a between insulation resistance value - 25 degrees C 
- and -- 100 degrees C - setting -- measurement. 

(6) Fire retardancy — It is based on UL (VW-1 trial). 

[0015] Drawing 2 (b) is the outline explanatory view of a crookedness characteristic test, and drawingJZ (b) 
is the connection diagram of the lead wire to a sample. The lead wire 13 which carried out pre-insulation to 
the terminal area of the conductor pattern of a sample 10 is connected, and lead wire 13 is connected to the 
sample fixed frame 1 1 and the sliding rod 12 of a flexibility testing machine after a mounting beam in a 
relay box (not shown) so that it may become the crookedness radius (periphery section) specified to 
individual specification. Then, the travel (stroke) of a sample is set as 25mm or more so that a sample 10 
may not bend by the fixed part, and it is per minute by the transmission shaft 14. The reciprocating motion 
of the sliding rod 12 is repeated at about 120 times of rates, and the count of crookedness until the flowing 
current suspends a conductor pattern more than for 10 to 6 seconds is investigated. 

[0016] The sample configuration and assessment result of an example and the example of a comparison are 
shown in a table 1 thru/or a table 4. 
[0017] 
[A table 1] 
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[0018] 
[A table 2] 
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[A table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-biri/tran_web_cgi_ejje 



JP ,05-12891 8,A [DETAILED DESCRIPTION] 



Page 6 of 7 





ttffl 1 


ttfifl 2 


it** 3 


ttfifl 4 


m 5 




§ 7 4 


PET 


PET 


PET 


PET 


PET 






1UU 
















100 








& 


PVC<§> 






100 
















100 




m 












100 


m 




60 


60 


60 


30 


60 




30 


30 


SO 


15 


30 


m 


J- y h y ^ y h 








40 














5 






fh7W W>-3-(3.5-5?-t-?fft-4-kFD437i;») 


1 


1 


1 


1 


1 



© MI =20 EA=28 

® MI = 10(tr/10nin at 190X0 VA = 15M% % > 9 v 7 bS=0.05Ha% 

® 3^g=1000 

® MI =30 

(Q) OT^ffi ^^7 7 ^A540 (WfcSgar-jr*- h A50) 



[0020] 
fA table 4] 
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[0021] Examples 1-8 use PET for an insulating film, and use resin according to claim 2 for the polymer of 
an adhesives layer. In these, early AC pressure-proofing between lines was over lOkV, and lOOg [ mm ] /or 
more and the count of crookedness of all the adhesive strength with a conductor were also 10,000 times or 
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more. The value after heat aging also seldom changed, but AC pressure-proofing was 8kV or more, and 
lOOg [ mm ] /or more and the count of crookedness of adhesive strength were also 10,000 times or more. 
Furthermore, even if the insulation resistance between lines becomes an elevated temperature, it hardly falls, 
but it holds the order of 1012ohm and m. 

[0022] The assessment result of examples 9 and 10 was equivalent to examples 1-8, using polyether imide 
(PEI) and a polyimide (PI) film as an insulating film. However, itself is fire retardancy, and even if PEI and 
PI do not add a flame retarder in an adhesives layer, they can produce the flat cable which passes VW-1 . 
[0023] The example 1 of a comparison sets the base polymer of the adhesives layer in an example 1 to EEA. 
Although AC pressure-proofing, the insulation resistance between lines, and fire retardancy are level 
equivalent to an example which is satisfactory at all, since the adhesive strength of a conductor and an 
insulating film layer is not enough, they are missing at flexibility. Although the example 2 of a comparison 
is the effect of [ at the time of not irradiating ionizing radiation ] in an example 1 , thermal resistance is 
inferior, in order in not irradiating for an adhesives layer to melt at the temperature more than the melting 
point and to carry out heat deformation. Value after heat aging It became impossible to measure the 
insulation resistance value in 100 degrees C because [ this ]. Moreover, in this case, as compared with an 
example 1, adhesive strength with a conductor is small, flexibility is also inferior, and it is thought by 
having performed electron beam irradiation that flexibility improved. 

[0024] The examples 3, 4, and 5 of a comparison use the insulating base material by which current multiple 
use is carried out. The example 3 of a comparison is what used PVC for the adhesives layer, AC pressure- 
proofing between lines is abbreviation one half as compared with 6kV and an example, and after heat aging 
is getting still worse with 2kV. Since PVC is lacking in an adhesive property with a conductor, also for the 
first stage, the count of crookedness is. Although it was 1300 times and a low value, since the crack went 
into the insulating base material immediately, after heat aging brought a result of 0 times. It is 109 when it 
becomes an elevated temperature in the example to the order of 1012ohm and m by ordinary temperature 
about the insulation resistance between ****, although it is practically equal. The dependability of an 
insulation will be missing, when falling to omega-m and using it at an elevated temperature. 
[0025] The adhesives layer of the example 4 of a comparison was thermoplastic saturation copolymerized 
polyester, and although initial adhesive strength and the count of crookedness were equivalent to the 
example, AC pressure-proofing was the one half of an example in 5kV. The value after heat aging was not 
able to be measured by the same reason as the example 1 of a comparison. The insulation resistance between 
**** brought the same result as the example 2 of a comparison. In an adhesives layer, the example 5 of a 
comparison is a thing using thermosetting polyurethane resin, and the initial weighted solidity of it is almost 
the same as that of the thing of an example. However, while the electrical property in an elevated 
temperature is getting worse, the flexibility after aging also has large lowering. 

[0026] From the above result, since the flat cable shown in the example has the good adhesive property of a 
conductor and an insulating base material, it excels in a crookedness property, and AC pressure-proofing has 
the small temperature dependence of electrical properties, such as those of PVC or polyester with about 
twice, insulation resistance, and a dielectric constant, and the flat cable which was excellent also in fire 
retardancy by adding a flameproofing agent in an adhesives layer further can be obtained. 

[0027] ' " 1 . 

[Effect of the Invention] As explained above, it can avoid to the flat cable of this invention, **, a raise in a 
heatproof, a raise in pressure-proofing, flexibility, high flameproofing, thinning, and all the formation of a 
detailed pitch can be made possible, and it is effective as an electric wire for wiring of electronic equipment. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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[Drawing 1] 



[Drawing 2] 
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